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ABSTRACT 
The United States Navy has developed an automated 
information management and decision aid capability 
called the Integrated Information Display (IID) System. 
The IID System is a very complex and highly versatile 
system that has the capability to add to, edit and 
retrieve a wide variety of data on the Navy's 
operational forces. Months of training and practice 
are required for operators to become proficient in the 
use of the IID System. In an effort to more 
efficiently use the IID System, the advantages and 
disadvantages of using voice recognition technology in 
conjunction with the IID System were investigated. 
Voice recognition equipment was installed on two IID 
System consoles at the Commander in Chief, Pacific 
Fleet (CINCPACFLT) Command Center, and training was 
provided to the IID System operators and management 
personnel. This study chronicals the results of that 
installation and the subsequent research on the use of 




This report describes the results 
investigation in which we were to 
following. 
of a research 
accomplish the 
1. Examine the feasibility of interfacing 
automatic voice recognition equipment to the Navy's 
Integrated Information Display (IID) System. 
2. Evaluate how the IID System is used by 
operational personnel. 
3. Determine voice commands for possible 
vocabularies and their associated output strings. 
4. Suggest future action with :espect to the 
integration and possible use of voice recognition 
equipment in conjunction with the IID system. 
Rather than making separate reports as specified 
in our research plan, we have chosen to combine 
everything in this one report. 
Although the initial research plan was a 
feasibility study, we were asked in the middle of the 
study to actually install a voice recognition system on 
IID at the CINCPACFLT command center. We have done so 
and thus this report also includes the initial results 




The Integrated Information Display (IID) System is 
a large and versatile automated management information 
database system that was designed to give fleet 
commanders timely, accurate and complete information on 
the capabilities and readiness of their forces. It 
integrates into one system the capability to display 
and sununarize information not only on own force, but 
currently known positions and past track history of 
enemy and merchant vessels. 
The IID System consists of three subsystems. 
a) Data Management and Display Subsystem 
b) Communications Processing Subsystem 
c) Word Processing Subsystem 
Each subsystem can operate independently and 
its specific purpose. The following is 
description of each subsystem. 
each has 
a brief 
The center of the IID System is the Data 
Management and Display Subsystem. It is used to add 
to, extract from and display the data contained in the 
database. The data available to the CINCPACFLT through 
this subsystem include past, current and projected 
track data, unit readiness data, and technical 
capabilities of each ship under his command. This 
subsystem also contains land mass data for displaying 
geographic plots. 
The Communications Processing Subsystem is used to 
automatically obtain data from other naval 
communications circuits and enter the information 
directly into the Data Management and Display 
Subsystem. It is also used to pass message data 
between the Word Processing Subsystem and the Data 
Management and Display Subsystem. 
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Finally, the Word Processing Subsystem is a 
conunercially available ·word processing system that is 
used to alter, correct or add data to incoming messages 
before they are entered into the database. It also has 
the capability to generate return messages and send 
them over standard naval conununication links. 
The IID System uses a dedicated Digital Equipment 
Corporation VAX 11/780 computer system. It has been 
mentioned that the IID System is extremely versatile. 
However, the versatility of any computer hardware and 
software system can have advantages and disadvantages. 
The major disadvantage is the amount of time it takes a 
user to learn how to operate and become proficient in 
using the system. The IID Operator's Manual is over 
1000 pages and there are approximately 140 different 
conunands available to the user in the Data Management 
and Display Subsystem alone. Personnel at the 
CINCPACFLT Conunand Center in Hawaii estimated that it 
requires from 3 to 6 months to train an IID operator, 
and even after this length of time, all of the commands 
and capabilities of the system are not used by the 
operations personnel. 
Because of the complexity and versatility of the 
integrated information display concept, and its 
perceived value to the Pacific Command, a request was 
made · by CINCPACFLT Command Center personnel for 
assistance to investigate the feasibility and 
applicability of using voice recognition technology 
with the IID System. This technical report discusses 
the tasks associated with the operation of the IID 
System, and the tasks that were selected as candidates 
to benefit from the input characteristics of voice 
recognition technology. Next, the method used to 
integrate the voice recognition devices and the IID 
System is described. After this, the orders and system 
capabilities that are presently operating on the IID 
System with voice input are discussed. Included in 
this discussion is the rationale used to select certain 
orders to be used for voice entry and why some orders 
are not suitable for use with the voice input 
methodology. Next, the advantages and limitations of 
the current state of voice recognition technology and 
input methodology with respect to the specific tasks is 
2 
presented. Finally, conclusions followed by 
recommendations for the future use of voice recognition 
technology with respect to the Integrated Information 
Display System are provided. 
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CHAPTER 2. !ID SYSTEM TASKS 
The IID terminals used in this research are 
located in the CINCPACFLT command center, Pearl Harbor, 
Hawaii. There are four terminals, each consisting of 
two circular graphic displays and a keyboard. The 
keyboard is used to enter and retrieve data from the 
system. The usual mode of operation in the IID System 
consists of using one of the two screens to display the 
graphical output of force position and status. The 
second screen is used as an alphanumeric display 
similar to any cathode ray tube (CRT) associated with a 
computer terminal. 
In addition, the IID terminal has a track ball and 
several function keys. The track ball i s used to 
position a computer generated icon called "cross hairs" 
over a specific ship or position on the display. When 
the cross hairs are positioned on the desired ship 
symbol, enemy track or location, a key is pushed. The 
position of the cross hairs is interpreted by a micro 
processor internal to the IID terminal and the location 
information is then sent to the IID computer. The use 
of the track ball and cross hairs eliminates the need 
for the user to enter specific latitude and longitude 
information or specific ship identifiers. This process 
of placing the cross hairs and pushing the key to enter 
the positional information is called "hooking". 
Numerous commands associated with the IID System permit 
ships and positions to be hooked instead of using the 
keyboard to enter data. 
The function keys on the terminal keyboard are 
associated with some of the more commonly used IID 
commands. These keys are a recent addition to the 
terminal; therefore, the older, more experienced 
operators who are very familiar with entering the 
commands manually do not use the function keys very 
often. It is expected that, as new operators are 
trained, the use of the function keys will be part of 
their initial training, and thus become the primary 
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method of entering most of the IID commands. 
There are many tasks for which the IID System is 
used. Currently the CINCPACFLT command center has four 
IID watch teams. Each team has one officer who is the 
watch supervisor and who is responsible for the 
operation of the IID System during the 12 hour watch 
cycle. There are usually 4 enlisted personnel assigned 
to the watch team. The enlisted personnel are 
primarily responsible for manually entering data into 
the various databases associated with the IID System. 
At present, some data must be entered manually, because 
of communication limitations between the Navy's World 
Wide Military Command Control System (WWMCCS} database 
and the IID System. The majority of these messages are 
created aboard ships that are underway and report their 
current status and position. This information is 
designed to enter the WWMCCS system automatically and 
then be transferred to IID. The automatic entry can 
break down in one of two places. First, the message 
may have been prepared improperly at the origin, thus 
never getting into WWMCCS, or the communications 
between WWMCCS and IID may be inoperative. Everyone 
agreed that the entry of the information needed to be 
automated, but the communications problems associated 
with automatic entering of the data will take some time 
to correct. Until then, the manually entry will be 
done. 
Although each watch team may be organized 
differently, a common organization is to assign each 
enlisted watch member responsiblity for a type or class 
of ship. One member, for example, could be responsible 
for cruisers and destroyers, while another is 
responsible for aircraft carriers and replenishment 
vessels. Not only does this divide the work load but 
it also provides traceability as to who made changes to 
the database. The division of the work is not always 
that well defined. Changes to the database can not 
wait for the responsible member of the team to be 
present. In the case of absences, for example, another 
team member must enter changes for the absent member's 
forces. Therefore, the primary concern of the watch 
officer is to get the data into the system as quickly 
and as accurately as possible. 
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A second task associated with the IID watch team 
is the operation of the system on a 24 hour basis in 
order to retrieve information as it is needed for 
decision making. This retrieval requires that the 
operators have knowledge of a larger repertoire of IID 
orders than that which is used on a daily basis to 
retrieve, summarize and display the data for briefings. 
During normal command center operations, these standard 
retrievals are done many times a day, but are utilized 
primarily to obtain information for the command 
center's daily briefing. This briefing is held every 
day at 0900 hours for the senior CINCPACFLT staff. The 
purpose of the presentation is to describe the current 
status of all forces in the Pacific Fleet and other 
activities as the staff may request. The IID System is 
used extensively to obtain the data and displ ay it for 
this briefing. During a crisis situation the system 
would be used much more of ten and accessed numerous 
times an hour, or possibly on a continuous basis. 
The reference to a crisis situation l eads to 
another task associated with the IID watch team. This 
task is in support of command center exercises that 
simulate or prepare for crisis situations. A maj or 
exercise can make the command center a very busy place. 
Not only are the watch team personnel who are involved 
in the simulated crisis situation extremely busy, but 
the normal operation of the command center must be 
maintained. For the IID watch team, this is 
particularly trying, because two large and independent 
databases must be updated and kept current. These two 
databases include the CINCPACFLT real world database 
containing the data showing the true position of the 
fleet's forces and the exercise database which contains 
the data associated with the exercise. Simultaneous 
support for the ongoing daily operation and for the 
exercise team must be provided. Since the IID System 
is very robust in its command repertoire, it is a 
practical impossibility to effectively train an 
exercise team to use the System and retrieve their own 
data. 
Another IID watch team responsibility is to be on 
c a ll to demonstrate the system to personnel visiting 
the command or just arriving at the command. The onl y 
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efficient way that the data stored in !ID System can be 
used is for the management personnel (who can make use 
of the information) to know and understand the 
capability of the System. Once a day, a standard 
briefing is updated to insure that the examples used 
are current and show the full capability of the IID 
System. This update is done by the watch officer, as 
is the briefing. While the briefing is being 
conducted, one enlisted watch team member must also be 
present to enter the commands that have been selected 
for the day's briefing. Thus, every briefing on the 
IID System requires the presence of two watch team 
members. 
The foregoing description of the tasks associated 
with the IID System has been provided to give the 
reader an understanding of how the IID System is used. 
Next, the implementaion plan of voice data entry is 
discussed, followed by an outline of the IID orders. 
Each IID System order is described in terms of what it 
does and whether it qualifies as a candidate for use 
with current voice recognition technology data entry. 
After that, each of the forgoing tasks is discussed in 
terms of the advantages and disadvantages of using 
voice recognition data entry and the possible 
implementation procedure. 
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CHAPTER 3. VOICE/IID INTERFACE FEASIBILTY 
The investigation of a feasible interface 
procedure between a speech recognition system and the 
IID were carried out simultaneously by some members of 
the research team while other members of the research 
team were evaluating what functions and commands of the 
IID System might be appropriate for speech input. The 
interface feasibility study was primarily conducted at 
CTEC, Inc. headquarters in McLean, Virginia. CTEC was 
the primary software contractor in the development of 
the IID System. 
A discrete speech recognition unit was taken to 
McLean, Virginia, and evaluated and analyzed for 
possible interface techniques to a duplicate IID system 
console located at the company. The speech recognition 
unit, a Threshold Technology, Inc., Model T600, was 
capable of providing the user with 256 speech commands. 
Since the speech recognition system sends out ASCII 
characters to the host computer, the problem was to 
determine where and how to connect the recognizer into 
the IID system. After lengthy discussions and 
considerations, it was determined that the IID system 
was not overly complicated. As previously mentioned, 
it operates on a Digital Equipment Corporation, VAX 
11/780 computer and the IID console merely looks like a 
terminal to the VAX. Further analysis revealed the 
only real pins of the connection cables running from 
the IID console to the VAX were pins 2, 3 and 7 on the 
RS-232C connector. Pin 7 is a common ground, Pin 2 
sends information from the terminal to the host, and 
Pin 3 receives information into the terminal from the 
host. 
The first interface tested, connected pins 2, 3, 
and 7 of the speech recognition system in parallel with 
pins 2, 3 and 7 of the IID terminal. Some interference 
resulted, in that the IID terminal and the voice 
recognition system terminal sometimes displayed 
unwanted characters. It was then determined that it 
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was only necessary for the voice recognition system to 
send ASCII signals to the VAX. There was no need to 
have the VAX return anything to the voice system, but 
rather all return signals should go only to the IID 
console. Thus, Pin 3 of the voice recognition system 
was disconnected to preclude signals from the host 
returning to the voice system. All information from 
the host VAX simply returned on Pin 3 to the IID 
terminal. In addition, diodes were placed on the line 
associated with Pin 2 to prevent any feedback on Pins 2 
of the voice recognition unit and the IID terminal. 
These specifications are shown in Figure 1. 
This configuration worked fine and allowed the 
user to maintain the capability to use the IID console 
either in a manual input mode or enter commands through 
the use of the voice recognition system. 
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FIGURE 1. Special Interface Cable for Threshold T600 
and IID System 
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CHAPTER 4. IID ORDERS AND VOICE VOCABULARY 
It has been previously mentioned that there are 
over 100 commands available in the IID System command 
list. The commands are fairly consistent in their 
format, a factor that contributes to making them easy 
to learn and possible to create a voice vocabulary 
within limited word constraints. The key words in each 
command are usually short and are abbreviations for the 
end result of the order. This abbreviated format 
enhances the speed and ease of use for the everyday 
user of a system such as IID, but can be confusing and 
hard to learn for a novice who uses the system at 
irregular intervals. The voice vocabulary that was 
developed solved some of the human interface problems 
by permitting a more natural reference to the task at 
hand and still maintaining the speed associated with 
the command abbreviations. 
There are two major categories of orders. The 
first is to retrieve or display information about a 
track. This track can be an enemy track or the 
positional information on U.S. ships around the world. 
All tracks can be referred to in one of two ways. The 
first way is by the ship name. The second method is by 
the track number or Fleet identification code. Both 
methods are used by the CINCPACFLT IID personnel. Each 
individual uses the reference with which they are most 
familiar. Most of the users preferred using ship names 
for own force identification. This was not suitable 
for the voice recognition devices being used because of 
the 16 character output limitation associated with the 
voice equipment. The track number was always short 
enough to fit within the limitations, but the ship name 
could easily exceed the output limitation. The track 
could still be referred to by name: however, the 
output from the recognition system was the appropriate 
track number. 
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The users also have the capability to restrict all 
the retrieved information by conditional parameters 
such as the country code of the ship or the type of 
ship, such as cruiser, destroyer or carrier. These 
conditional parameters can easily be added to the end 
of many of the different retrieval orders. 
The second major category of orders includes the 
commands that allow the user to select a variety of 
display options. The majority of these commands are of 
the form "OPTION;OFF" OR "OPTION;ON" which amounts to 
setting the software equivalent to a two-way toggle 
switch. 
In addition to the orders described in the IID 
Operator's Manual, it is possible for the user to 
define unique IID System commands. These are known as 
batch commands. A batch command is a series of two or 
more commands that are usually executed in sequence. 
By defining a batch command, the user does not need to 
enter each command individually, but can execute the 
series of commands by defining one batch command. Many 
batch commands have been created by the CINCPACFLT IID 
System watch team personnel. These commands have been 
included in the trial vocabularies developed by the 
watch teams. 
Each IID System order was reviewed for 
acceptablity and applicability with respect to the 
voice recognition capabilities that were to be 
installed in the command center. In addition, an IID 
watch officer and the CINCPACFLT IID System Manager 
were interviewed separately to get their opinions on 
which orders were used extensively and wh i ch orders 
were seldom used by the IID personnel. Since the voice 
equipment was to be installed on a trial basis, it was 
believed that only those commands that were used on a 
regular basis should be tested in the first phase of 
the research. In the majority of cases, the two 
individuals agreed to the value of an order and its 
applicability to their daily tasks. Differences in 
their opinions are noted in the following discussions. 
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A 
The A command will display track data. A is 
seldom used and it was not included in the first 
phase installation. 
ALERT 
The ALERT command is used 
messages that the system has 
System operators. It was a low 
users, but is an easy command 
vocabulary. 
AREA 
to retrieve alert 
created for the IID 
priority for the 
to include in any 
The AREA command is used to display and update 
data on moving and dead reckoning platforms in the 
areas that are defined by the IID System operator. 
This command needs the area names to be used 
effectively. Therefore, the area names, if included 
by the user, must also be included in the vocabulary. 
ARROW 
The ARROW command allows the user to choose 
whether directional arrows should be displayed for 
tracks on the geographic display. ARROW is a simple 
command, consisting of entering a single line 
indicating whether the arrows should be on or off. 
There are numerous commands of this type, but this 
particular display capability is seldom used. It was 
not included by the users in their test vocabularies, 
although it could easily be included in a future 
vocabulary. 
ASSIGN 
The ASSIGN command is used to specif iy which of 
the two displays on the IID System terminal will be 
used as a geographic display and which screen will be 
used as an alphanumeric display. This command is 
generally set up in the login command file and the 
default is used. There is no need to include this 
command in a vocabulary. 
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AUTODR 
The AUTODR command is used to dead reckon tracks 
in the Working Data Base to a specified time. If the 
command is entered by itself, all tracks wi l l be dead 
reckoned. This is one method used by IID personnel. 
Another common method used with this command is in 
conjunction with the hook, cross hair and t rack ball 
capabilities. This command is used often enough to 
be included in the research vocabulary. 
B 
The B command is used to retrieve and display 
line of bearing (LOB) information. This command is 
seldom used and, therefore, was not included in the 
vocabulary. 
BRIEF 
The BRIEF command allows the user to create, 
update, and delete a briefing command f ile. A 
briefing command file is a series of briefing slides 
that have been created with the IID System. This 
command is not suitable for implementation with voice 
recognition technology. 
CALC 
The CALC command is used to calculate a large 
variety of distance, speed, radius, and time 
information for sets of tracks or points. It is a 
very long and highly versatile command. I t is used 
often enough that it should be considered for 
implementation using voice recognition. Since it is 
an extremely versatile command, it requires a large 
vocabulary to implement its full capability. It was 
felt that, if used at all, it should be implemented 
completely. 
CANCEL 
The CANCEL command is used 
previously entered batch command. 
the research vocabulary. 
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to cancel a 
It was included in 
CEP 
The CEP command allows the user to choose 
whether confidence ellipses should be displayed 
around track position information. The command 
allows the user to turn this capability on or off. 
In addition, the user may specify a specific track 
name or use the hook. The hook is the method that 
seems to be generally pref erred. 
CHART 
The CHART command is used to set a software 
switch for creating high resolution or low resolution 
maps on the geographic display. It is suitable for 
implementation with voice recognition. 
CINIT 
The CINIT command is used to edit the criteria 
used in the IID System automatic correlation process. 
This correlation function is not being used at this 
time by the CINCPACFLT IID System watch team 
personnel. Therefore, the commands associated with 
the function have not been included in the 
vocabulary. 
CLEAR 
The CLEAR command clears a specified track from 
the analyst's Working Data Base and subsequently, the 
next time the screen is redrawn, it will clear the 
track from the geographic display. When a CLEAR 
command is entered, it is used almost 100% of the 
time to clear the track from the geographic display. 
Therefore, whenever a CLEAR command is entered, it is 
usually followed by a REDRAW command. An automatic 
REDRAW after a CLEAR command was included in the 
research vocabulary. The CLEAR ENTIRE SCREEN 
capability is often used, but the hook capability is 
the common method used when the operators are to 
remove a specific track from the display. 
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COLOR 
The COLOR command allows the user to selectively 
change the color of tracks in the Analyst's Working 
Data Base. It was not implemented on the systems 
observed during the research project. 
COOP 
The COOP command displays the overlapping 
effectiveness ranges of two platforms. It was not 
included in the vocabulary because the IID personnel 
have not had the opportunity to use the command since 
the IID System was installed. 
COPY 
The COPY command is used to produce a paper copy 
of the geographic display at a special terminal. The 
voice equipment was not installed at the special 
terminal and, therefore, this command was not 
considered for implementation. 
CORR COMMANDS 
There is a series of correlation commands 
associated with the IID System correlation function. 
None of these commands were incorporated into the 
vocabulary database because they are not used by the 
CINCPACFLT personnel. 
CPURGE 
The CPURGE command 
correlation commands of 
used by the !ID personnel, 
the vocabulary. 
CSTATUS 
is a member of the 
the IID System. It is not 
and was not included in 
As with the CPURGE command, the CSTATUS 
is part of the correlation function of IID. 





The D (Display track header) command provides 
alphanumeric data on a track or ship that is 
designated in the command. This command was included 
in the vocabulary. The command has the option to 
include the ship name for which track data are needed 
or to hook a specific track that is presently 
displayed on the geographic display. The D command 
is normally used only for major fleet combatants, 
such as aircraft carriers. The D command only has 
the capability to use the ship name entry mode when 
using the voice equipment as it was installed during 
the initial test phase. 
DMDS 
The DMDS command is used to log in to the Data 
Management and Display Subsystem. It is not 
necessary to include this in the vocabulary, since it 
is an automatic entry during the user log on 
procedure. 
ECHO 
The ECHO command sets a software switch that 
will cause the keyboard entry to be echoed or 
displayed on the alphanumeric designated screen at 
the IID System console. ECHO is a simple command to 
implement with voice, but the default of always 
having the echo capability turned on is set when 
entering the system. It is never turned off, and, 
therefore, was not implemented in the test 
vocabulary. 
EDIT COMMANDS 
There is a series of eight editing commands in 
the IID System. Since each of these editing commands 
would require new words or changes to existing 
vocabularies, they are not suitable for use with the 
voice input methodology. 
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ERASE 
The ERASE command erases one of the two screens 
at the IID System console. It was implemented in the 
voice vocabulary. 
EVALUATE 
The EVALUATE command is used to set specific 
data fields in the Analyst's Working Data Base for 
evaluation. The individuals who were interviewed 
agreed that this is never used, and should not be 
considered as part of the voice vocabulary. 
FOOTER 
The FOOTER command is used to create free format 
text strings that are to be placed on geographic 
display briefing charts. It is not suitable for use 
with voice recognition. 
GRID 
The GRID command is a software switch that 
allows geographic grids to be displayed on the 
geographic display screen. The command will turn the 
capability on or off. It was included in the test 
vocabulary. 
GROUPS 
The GROUPS commands allows the names of groups 
of ships steaming together to be displayed. This 
command is another on or off switch capability 
command. It was suggested for inclusion in the 
user's vocabularies. 
HEDIT 
The HEDIT command is used to edit track header 
data in the Permanent Data Base. Since this command 
is an editing command, it is not suitable for voice 
input methodology. Furthermore, since it changes 
data in the permanent data base, it was not 
considered during the research effort. 
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HELP 
The HELP command is used to 
on the format and results of 
commands. This command was not 




the other IID System 
discussed with the 
not considered for 
The HOOK command is used to create a message 
concerning POSITS and then transmit the message to a 
specified addressee. Since this command function 
includes the creation of a free format text, it was 
not considered for voice implementation. It is not 
used extensively at this time by IID System watch 
team members. The HOOK command should not be 
confused with the hook capability associated with the 
track ball that is used extensively in many commands. 
I 
The I command displays track, header, position, 
and line of bearing data for tracks in the Analyst's 
Working Data Base. The individuals interviewed 
stated they never used the command. The capability 
to use the command was not included in the 
vocabulary. 
J 
The J command is used to retrieve POSITs from 
the Permanent Data Base and dead reckon them from the 
most recent POSIT to a specified time. This command 
is not used by the IID System watch team personnel, 
and was not included in the vocabulary. 
K 
The K command will delete track data from the 
Permanent Data Base and is password protected because 
it is extremely important that data not be accidently 
deleted from the Permanent Data Base data. Password 
protected means that only those individuals with 
appropriate passwords are allowed to use this 
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command. For this reason, it was not considered for 
use in this research. 
L 
The L command is used to create a LOB in the 
Analyst's Working Data Base. It is never used by the 
IID System watch team personnel, and was not included 






LCREATE command is used to create a LOB 
a menu driven display. It is seldom used by 
System watch team personnel. LCREATE was not 
the research vocabulary. 
LDELETE 
The LDELETE command is used to delete a LOB from 
the Working Data Base and is seldom used. LDELETE 
was not used in the research vocabulary. 
LEDIT 
The LEDIT command is used to edit a LOB in the 
Working Data Base and is seldom used. LEDIT was not 
used in the research vocabulary. 
LEXAMINE 
The LEXAMINE command allows LOB data from the 
Analyst's Working Data Base to be examined and 
displayed. It is seldom used, and, therefore, was 
not included in the test vocabulary. 
LOB 
The LOB command is 
associated with a POSIT in 
Base. It was agreed that 
used, and should not be 
vocabulary. 
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used to display LOBs 
the Analyst's Working Data 
this command is seldom 
included in the research 
MISSILE 
The MISSILE command is used to display the 
missile coverage contours associated with a ship or 
platform. This command is never used by the IID 
System watch team personnel, and was not included in 
the vocabulary. 
NOTE 
The NOTE command allows the user to create a 
note or text entry and place it anywhere on the 
geographic display. NOTE requires free format text 
entry and must use the hook and track ball to place 
the note on the geographic display. The NOTE 
function is not suitable for implementation with 
voice. 
NTDS 
NTDS is an on/off software switch command. It 
allows standard Naval Tactical Display System symbols 
to be displayed with associated tracks on the 
geographic display. It is possible to use this 
command with the hook and display the NTDS symbol for 
a specific track instead of all of the tracks. The 
on and off capability was included in the research 
vocabulary. 
OVERLAY 
The OVERLAY command allows a predefined 
geographic overlay to be plotted over a displayed 
geographic area. The system has the capability to 
store up to 64 overlays, and each is referred to by a 
name assigned when the overlay is created. This 
capability is used often by the IID team. There are 
some overlays that are constant, but, generally, an 
overlay is created, used, and then discarded when the 
tactical situation has changed. The standard 
overlays that have been created and will be used for 
an extended period of time are suitable for inclusion 
in a voice vocabulary. 
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p 
The P command is used to create a POS I T for a 
specific track in the Analyst's Working Data Base. 
The individuals interviewed felt this command was not 
used often enough to be included in the research 
vocabulary. 
PCREATE 
The PCREATE command is used to create a POSIT in 
the Analyst's Working Data Base. PCREATE displays a 
menu that must be filled with the appropriate data to 
create the POSIT. Since much of the data are 
numeric, the fields can probably be more efficiently 
entered through the keyboard. The PCREATE command is 
included in the vocabulary. 
PDELETE 
The PDELETE command is used to delete a POSIT 
from the Analyst's Working Data Base. This command 
is almost always used in conjunction with the 
crosshair and track ball capability, and should be 
included in the research vocabulary. 
PD ISP 
The PDISP command controls the display of POSIT 
.information on the geographic display. It is another 
often used command, but not in the form described in 
the IID System manual. The CINCPACFLT IID System 
watch team personnel have created their own unique 
batch commands. There are three batch commands. The 
first, PD, displays the date-time group associated 
with the POSIT. The second, PDS, displays the sensor 
reporting the information, in addition to the 
date-time group. The last, PDSP, reports the 
latitude and longitude information along with the 
other information previously mentioned. These batch 
commands automatically bring up the crosshairs, ready 
for the user to hook the POSIT for which the 
information is desired. 
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PED IT 
The PEDIT command is used to edit POSIT data in 
the Analyst's Working Data Base. The track that 
requires the editing is almost always selected using 
the hook capability. As with the PCREATE command, a 
menu is displayed in which numeric data must be 
entered or edited. The PEDIT command was suggested 
for inclusion in the vocabulary list, even though the 
editing of the data is to be done manually. 
PEXAMINE 
The PEXAMINE command allows the user to examine 
all POSIT data in the Analyst's Working Data Base. 
This command is another of ten used command and is 
almost always used in conjunction with the hook 
capability. 
PMOVE 
The PMOVE command is used to move a POSIT from 
one track and add it to another track. This command 
is seldom used and could be placed in the vocabulary, 
if there is enough room. 
PORTS 
This command is a software switch that allows 
the user to choose whether port facilities should be 
displayed on the geographic plot. This command is 
almost always followed by a REDRAW command to display 
the ports (or remove the ports), once the switch has 
been set. The command also provides the ability to 
hook a displayed port and list the platforms that are 
located at the port. This capability is used 
extensively by the IID personnel. The command 
capability was included in the trial vocabulary. 
PRINT 
The print command allows the user to obtain a 
hardcopy print of track information. The print 
command could only be used from one specific IID 
System terminal. Since the voice equipment was not 
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scheduled to be used 
specific terminal, the 
the vocabulary. 
in conjunction with that 
command was not included in 
PURGE 
As with the K command, the PURGE command is used 
to purge one or more tracks from the Permanent Data 
Base. It is password protected and was not 
considered for use with the voice equipment. 
QUERY 
The QUERY command 
data from, a remote 
presently not used by 
team personnel. 
R 
is used to query, or extract 
data base. This command is 
CINCPACFLT IID SYSTEM watch 
The R, (Retrieve command) is one of the most 
used commands in the IID System command repertoire. 
R is the basis for retrieving and displaying the 
track data. The retrieve commands consists of the 
command identifier, R, followed by the number of 
track positions or POSITS that should be retrieved 
from the database. This number is optional, but 
seldom exceeds 30. The number of POSITs is followed 
by the track's identifier and any conditional 
parameters, such as country code. The hook 
capability is frequently used with this command. 
Since the command was used as often as it was, it 
became the driving format for vocabulary design 
decisions. 
RADAR 
The RADAR command is used to display the radar 
contours associated with a platform or a group of 
platforms. As with the MISSILE command, this command 
is not used by the IID System watch team personnel 
and was not included in the vocabulary. 
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REDRAW 
The REDRAW conunand is another frequently used 
conunand in the IID System conunand suite. It will 
redraw the geographic display, adding new information 
that has been retrieved by the user since the last 
display refresh cycle. The REDRAW conunand includes 
the capability to specify whether the display should 
be high or low resolution. Since the ability to 
change resolution exists in the CHART conunand, that 
capability was not included in the vocabulary 
formulation for the REDRAW conunand. The REDRAW 
conunand provides the additional capability to choose 
a new geographic area to be displayed. This new area 
can be either a predefined area or an area defined by 
geographic coordinates. There are approximately 13 
predefined areas that are used over and over by 
CINCPACFLT personnel. The names of each of these 
areas were included in the vocabulary list. 
RENAME 
The RENAME conunand is used to rename a track in 
both the Permanent Data Base and the Analyst's 
Working Data Base. Since the new name that is given 
to the track will not be available as an output 
string in the voice vocabulary, this conunand was not 
suitable for voice implementation. 
REPORT 
The REPORT conunand is used to create or edit a 
free format text report from which the IID System can 
be used to create briefing slides. It is not 
suitable for use with voice recognition. 
RESET 
The RESET conunand is used to reset the system 
software switches to their initial default 
conditions. It also resets the type of map 
projection that will be used by the geographic 
display. It was decided in the interviews not to 
include this capability in the research vocabulary. 
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RETIME 
The RETIME command is used to establish a time 
window that can be used to retrieve data from the 
various data bases associated with the !ID System. 
Since there is a great deal of historical data and 
many future sail plans, the time window of interest 
to the user must be established. This command 
capability was included in the test vocabulary, but 
requires a significant amount of numeric data input. 
REWINDOW 
The REWINDOW command provides the capability to 
change the geographic projection and the time window. 
This can be done with other commands separately and 
was not considered for implementation. 
SAIL 
The SAIL command is used in two different ways. 
First, before any information can be retrieved about 
the future plans of any ship, the sail plan software 
switch must be turned on. Once turned on, the future 
sail plan for a POSIT can be displayed. This future 
sail plan is then displayed by using the SAIL command 
and entering the specific ship for which sail 
information is desired. The requesting of the sail 
information on a specific ship is also contained in a 
batch command, developed by the CINCPACFLT watch team 
personnel. The batch command automatically queries 
the user for the desired area and the ship or unit 
for which information is desired. The hook 
capability is used extensively with this command. 
SAVE 
The SAVE command provides the capability to save 
all of the information on the geographic screen for 
display at a later time. This is a software switch 
that is set to on or off, and is quite suitable for 
implementation in the test vocabulary. 
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SECURITY 
The SECURITY command is used to place a 
different security level marker on the displays. It 
is seldom used by the IID System watch team 
personnel, but can be implemented very nicely with 
the voice vocabulary. In order to change the 
security screen classification, the present security 
must be turned off, the screen redrawn, and then the 
new security classification turned on. This can be 
done very nicely with one voice command. 
SIZE 
The SIZE command allows the user to select the 
character size to be used on all of the displays. 
There are 4 sizes available in the IID System design, 
but only two work. Therefore, commands for large and 
small characters were included in the vocabulary 
list. 
STOP 
STOP is the command used to stop execution of 
the IID System program and to log off of the system. 
It was included in the voice vocabulary. 
SUMMARY 
The SUMMARY command provides the capability for 
the user to create a message from data in the 
Permanent Data Base and send it to a specified 
addressee. It does not require any free format text 
input and could be suitable for implementation. The 
SUMMARY command was not included in the research 
vocabulary because it is not used by the IID System 
watch team personnel. 
SWITCH 
The SWITCH command is used to display the 
current status of all available software switches. 
It was implemented in the research vocabulary. 
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TD I SPLAY 
The TDISPLAY command is used to display 
technical data from the Technical Data Base on a 
specific ship, track or aircraft. The Technical Data 
Base is not accessed as often as the Track Data Base. 
It contains the static data concerning the technical 
characteristics and capabilities of the various 
platforms. There are many possible entries in the 
Technical Data Base that are not useful for any other 
commands associated with the IID System, e.g. 
aircraft names. For this reason, it was suggested 
that if the Technical Data Base was to be accessed 
using voice methodology, a separate Technical Data 
Base tape be made by the users. This tape would be 
used only when the user was accessing the data needed 
from the Technical Data Base. It is possible to use 
the hook with the TDISPLAY command, and using that 
single capability, it could be included in the 
vocabulary that was considered during the initial 
test period. 
TEDIT COMMANDS 
There is a series of commands available to edit 
the Technical Data Base. Since they involve an 
editing function, implementation is probably not easy 
or straight forward. These commands were deferred to 
the future, for possible inclusion in a separate 
vocabulary associated with the Technical Data Base. 
TIMES 
The TIMES command is used to display the start 
and stop date-time group of the currently selected 
time window. It was included in the vocabulary list 
that was tested. 
TRKDIR 
The TRKDIR command is used to list all of the 
tracks that are in the Permanent Data Base and within 
the time window selected by the operator. It is used 
extensively. Track data is retrieved (using this 
command) by referring to the 26 fleet ID letter 
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codes. It is used on a regular basis by the watch 
teams, but there was some difference in opinion 
whether it was important enough to use 27 words of 
the available 256 word vocabulary on implementing the 
track directory capability. 
TS EAR CH 
The TSEARCH command is associated with the 
Technical Data Base. It allows the user to search 
through the data base and view all of the items in 
the data base that meet the specified search 
criteria. This capability would need to be 
implemented on a Technical Data Base vocabulary tape. 
u 
The U, UPDATE, command is used to take the 
information in the Analyst's Working Data Base and 
update the Permanent Data Base. This command is 
never used with any of the qualifying options 
available in the IID System. The U command is always 
used alone and was suggested for inclusion in the 
user's trial vocabulary. 
UNSAVE 
The UNSAVE command is used to display a 
previously saved geographic display. It can be used 
for displays that have been saved and are commonly 
recalled. If a display is relatively transient, this 
command might not be appropriate for voice input, 
since the name of the display is needed and would not 
be in the voice vocabulary. 
UOM 
The UOM command provides the capability to 
choose which unit of measures is to be displayed when 
viewing data held in the Technical Data Base. This 
command is more suitable for inclusion in a separate 
vocabulary associated with the Technical Data Base. 
It was not included in the trial vocabulary. 
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URDISPLAY 
The URDISPLAY command is used to display the 
unit readiness data for a specific unit. It is 
almost always used in conjunction with the hook 
capability. 
UREDIT 
The UREDIT command is used to edit or alter data 
held in the Unit Readiness Data Base. Since it 
involves editing numeric and text data, the use of 
voice recognition is not practical. The command 
itself can be included in the vocabulary and would 
allow quick access to the editing capability. 
URN AME 
The URNAME command is used to change a unit name 
in the Unit Readiness Data Base. The command can not 
be effectively used with voice recognition since any 
new names or data would not be in the vocabulary. 
UROPAREA 
The UROPAREA command is used to update the 
Readiness Data Base with the current location and 
group data in the Permanent Data Base. It has no 
options and consists of entering the command followed 
by a carriage return or the PROCEED key. 
URS EAR CH 
As with the TSEARCH command, the URSEARCH 
command will search the Unit Readiness Data Base to 
display the units that satisfy the specified 
criteria. If URSEARCH were to be implemented, the 
search criteria would need to be included in the 
vocabulary also. Given the vocabulary restrictions 
asociated with the test equipment, this could not be 
implemented on a general tape. It may be a 
consideration to implement it separatly or in 
conjunction with the TSEARCH command. 
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URUPDATE 
The URUPDATE command allows the user to review 
and edit deferred updates to the Unit Readiness Data 
Base. Since it involves an editing procedure, and 
the command is seldom used, and it was not included 
in the test vocabulary. 
UST AT 
The USTAT command allows the user to view the 
current status of updates to the Readiness Data Base. 
The command is simple and easy to implement with 
voice technology, but without the majority of other 
Unit Readiness Data Base commands, it is of little 
use. The USTAT command was not included in the trial 
vocabulary. 
VNAME 
The VNAME command is used to display vessel 
names instead of track names or identifiers. The 
command requires that the user enter the maximum 
length of the name that should be displayed. An 
entry of zero will stop all vessel names from being 
displayed while an entry of 26 will allow up to 26 
letters of a vessel name to be displayed. Usually, 
either the user decides to stop displaying the names, 
wants a short name display, or needs the entire name 
displayed. Therefore, even though the manual method 
of entry allows the entire range of entries, the user 
seldom uses only a name length of 0, 4 or 26. This 
command (with only the three choices} was included in 
the research vocabulary. 
ZOOM 
The ZOOM command is used to expand and contract 
the geographic display by changing the radius of the 
area being plotted. This is usually done by the 
CINCPACFLT IID System watch team personnel, using a 
uniquely defined batch command that uses the hook 
capability. Although the command allows the user to 
specify any radius desired, the users have started to 
use only a few display widths. The zoom capability 
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using voice was implemented with the standar d display 
radius values normally used by the IID System watch 
team personnel. The zoom command, as used at 
CINPACFLT, makes extensive use of the hook technique. 
Since the hook ability could not be totally 
implemented using voice technology, only t he abi l ity 
to zoom in on the center and the upper and lower 
corners of a display was included in the vocabulary. 
The foregoing discussion of the orders was 
presented to give the reader an understanding of the 
complexity of the IID System and the variety of 
capabilities that have been implemented using voice 
input technology. Each of the previously identified 
tasks is discussed in the following chapters in terms 
of the advantages and disadvantages of the voice input 
technology. IID System commands that are suggested as 
suitable for implementation with respect to each of the 
tasks are identified. 
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CHAPTER 5. TRIAL INSTALLATION 
The feasibility study was proceeding nicely when 
CINCPACFLT command center personnel requested that we 
install a recognition device on a trial basis. The 
portion of the study completed had indicated the 
interfacing of automatic speech recognition equipment 
to the IID System was possible and at the same time the 
analysis of the IID commands and functions had 
indicated a variety of potential application areas. 
For this reason, although not required in our original 
feasibility study plan, we actually installed a voice 
recognition unit on the IID System for trial usage. 
We scheduled this for several months in a row, but 
delays always came up. We were finally able to install 
the equipment in December of 1983. Since the research 
was to be concluded at the end of December, we did not 
have much time to see the unit in operation. In 
addition, during the week we were finally able to 
install the voice system, the IID system was being 
revised with a new software release. Therefore, the 
system was down half of the time which did not leave 
much time to try various vocabulary alternatives. 
However, we were able to train some IID watch team 
personnel on the use of the voice recognition 
equipment. After the training the¥ were self 
sufficient in running IID with voice input and 
understood the concept to the point of creating their 
own vocabularies. Members of all four watch teams were 
trained, and their progress was checked two weeks after 
their initial training period. 
In the process of conducting the initial on line 
check of voice input to the IID System, we discovered 
that one portion of the hook feature did not work. 
There are three distinct steps used by an operator when 
using the hook capability. The first step is to 
request or call for the display of the crosshairs. The 
second step is to move the track ball to position the 
crosshairs over the desired display position. Finally, 
33 
a key is hit to indicate the position designated by the 
crosshairs is what is desired. On the IID console this 
key is labeled "HOOK". 
The voice input system was able to request the 
crosshairs to be displayed by outputting an ASCII 
string equivalent to "<H>" whenever the crosshairs were 
desired. The movement of the track ball was never 
intended to be done by voice command, and therefore is 
done manually. The movement capability of the track 
ball was not affected by the voice equipment interface 
and the vocabulary design intended that the user 
manually move the crosshairs to the desired display 
position. It was the third step, the actual "hook i ng" 
of the display position, that did not work because of 
the interface methodology. 
The CTEC personnel had informed us that the "HOOK" 
key on the IID console was simply an ASCII line feed. 
This was true, but what was not known was the existence 
of a small microprocessor internal to the IID console. 
The microprocessor interprets the line feed before it 
is sent to the host VAX. When a line feed has been 
sent, the coordinate information of the location of the 
crosshairs on the display is determined. It translates 
the coordinate information into a series of 4 ASCII 
characters and sends these four characters to the host 
VAX. The VAX then uses the four ASCII coordinate 
characters to determine and process the order. 
The feasibility study had shown the fastest and 
most efficient way to interface the voice unit was in 
the manner shown in Figure 2. The voice recognition 
system can easily send the line feed character required 
by the hook capability for any voice command, but with 
the interface methodology used the line feed goes 
straight to the host VAX and is not interpreted by the 
console microprocessor. The HOOK problem can be solved 
if the voice unit is not connected between the IID 
console and the VAX as shown in Figure 2, but instead 
if the voice unit is connected at the point labeled A 
on Figure 2. 
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In order to better understand the coordinates sent 
to the VAX by the console microprocessor, the ASCII 
character stream produced by the microprocessor was 
observed. It was not possible to determine the 
algorithm used in creating the four ASCII character 
coordinates, but it was determined that the coordinates 
were consistent no matter what was displayed. 
Therefore, by observing and copying down the ASCII 
cooridnates and having the voice system send the 
designated ASCII strings, the third step of the hook 
capability could be done by voice command. The ASCII 
coordinates for the center of the display and the four 
corners of the display were copied down and entered 
into the ZOOM vocabulary list. Thus the user has a 
rudimentary capability to use the hook in the Zoom 
command. In other words, the operator may zoom in on 
the center or any of the four corners of the currently 
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Figure 2. Information Flow Between VAX and IID. 
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CHAPTER 6. ADVANTAGES ANO DISADVANTAGES OF VOICE 
TECHNOLOGY WITH THE IID SYSTEM 
Although the equipment to support voice 
recognition technology is still going through an 
initial test phase by CINCPACFLT personnel, a few 
conclusions concerning the value of the technology in 
relation to the identified IID System tasks can be 
made. All four CINCPACFLT IID System watch teams were 
trained and observed on numerous occasions over a one 
month period. During this training period, their 
comments were noted, as were the general observations 
of the researchers. Briefly, the equipment that was 
installed on the IID System and the method of 
installation leave room for improvement, but the use of 
voice recognition in this application, given the proper 
equipment and integration methodology, would improve 
the interface. This chapter identifies the advantages 
and disadvantages of the voice technology with respect 
to the CINCPACFLT IID System watch team tasks. The 
recognition equipment requirements for each application 
are also discussed. 
A. Entering data 
The IID System operators were very happy with 
the capability to read (verbalize) information 
directly from messages into the IID System. The 
majority of the data that must be entered is numeric. 
For example, a message reporting a unit's track has 
the track number, the date and time of the position 
report, and the location of the track in terms of 
latitude, longitude, direction and speed. 
Transcribing the data by hand is very tedious. Using 
voice recognition and reading the information 
directly from the message has many advantages. Even 
though the voice recognizer used was a discrete 
utterance system it was used by some operators 
instead of the transcribing procedure previously 
used. Other users admitted that the feature of 
reading straight from the message would be easier if 
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the distinct pause between digits was not required. 
A system capable of continuous digit entry would be 
more appropriate for this task. 
With respect to the task of data entry the 
vocabulary size of 256 commands would probably be 
sufficient. Although it is always convenient to have 
a larger vocabulary, the command vocabulary for this 
particular task would only require between 70 and 80 
words. This would leave around 175 words available 
for specific ship names. Given the fact that a 
CINCPACFLT IID System watch team divides the message 
traffic into groups, and that an individual is 
responsible for a given class of ship(s), the 
individual's vocabulary would only need to include 
those platforms under his or her responsibility. An 
implicit assumption has been made with respect to the 
conclusions on the required vocabulary size. Each 
individual on the watch team can be assigned to 
assist with any of the IID tasks during the watch 
period. Each task requires a slightly different 
vocabulary, and instead of including the ability to 
accomplish each task within one developed vocabul ary 
set, a different set for each task would needed to be 
developed. 
This may or may not interfere or add an 
undesirable requirement on the users. In the end 
only the users can truly determine that. From 
observing the watch cycle, it appears as if the tasks 
defined are separate and distinct. In other words, 
once the message traffic has arrived, transcribing 
the data and placing the information into the system 
are the basic requirements. 
B. Retrieving information 
The retrieval task is probably the least 
suitable for voice technology in terms of the 
equipment that was installed and the method of 
installation. From the beginning of the IID System 
research project, it was realized that a minimum of a 
1000 utterance capability was needed. Any individual 
trying to retrieve information needs the abil i ty to 
access all track information. It was hoped that the 
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use of the hook capability would alleviate the impact 
of having such a relatively small vocabulary. With 
the inability to use the hook capability fully 
because of the installation procedure, the advantages 
of using voice technology are overshadowed by the 
disadvantages. 
Disregarding the problems and deficiencies 
caused by the the voice equipment installation 
methodology, there are some definite advantages in 
the use of voice input for data retrieval. Even 
after working with the IID System for several months, 
many of the operators are continually required to 
look up track number and ship name information. They 
know what ship and information is desired, but they 
do not remember the proper name that will allow 
access the data. The voice capability is perfect for 
this type of situation. Given a rich vocabulary, the 
problem of remembering specific ship identifiers for 
quick access would be eliminated. 
c. Exercise Support 
Much of the Exercise Support task is equivalent 
to the Retrieval task. The only difference is that 
the ships that must to be accessed are limited to the 
ships involved in the exercise. Thus, the vocabulary 
limitation will have minimal impact on the usefulness 
of the voice system. The hook capability will still 
be missed in this environment because of the 
inexperience of the system users. 
The investigators have concluded that there are 
advantages associated with using voice recognition 
for the Exercise Support task even though the IID 
System hook function is currently inoperative with 
voice. The greatest advantage is for the 
inexperienced user. The voice capability provides 
access to the required information for an exercise in 
a minimum amount of time. In this case, the use of 
voice and the reduction in training would free up the 
CINCPACFLT IID System watch team time to complete 
their daily work. 
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The key to understanding and using the IID 
System is -understanding the terminology and the 
specific srntax of an order. The information 
available in the system and capabilities of the 
system are easy to learn. Many officers arriving for 
an exercise might not know that the type of 
information held by the IID System is so readily 
available, but, once that is explained, the use of 
the information is natural because of the officer's 
training in tactical decision making. The problem 
associated with the use of the IID System in an 
·exercise, therefore, lies in getting the information 
from the system to the exercise team. 
The CINCPACFLT IID System watch team uses the 
IID System terminology, since they work with the 
system every day. For example, when members of a 
watch team were creating their individual 
vocabularies, they were asked how they would refer to 
the ability to view specific POSIT information. This 
requires the PEXAMINE command. Their response was 
PEXAMINE. They use the command on a daily basis and 
it is only natural for them to start to think in 
terms of the commands they are required to use. This 
is much like a foreign language. Proficiency of a 
language can be measured in terms of when you stop 
translating what you want to say from your natural 
language to the foreign language, and when you start 
to speak or write without the intermediate 
translation step. The IID System watch teams are 
experts in the IID language, whereas the exercise 
support teams are not. It would be much easier for 
the exercise team members to retrieve data by 
speaking in their natural language; for example, GET 
POSIT DATA. By developing a vocabulary that would 
allow the inexperienced user to use a more natural, 
human oriented, retrieval language, it is suggested 
that the training time for the transient user would 
be short enough to warrant the effort. 
D. Demonstrations 
Determining the advantages and disadvantages of 
voice technology in conjunction with the task of 
conducting demonstrations is not easy. Many very 
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successful demonstrations have been conducted using 
voice input. It has many appealing features, 
particularly when demonstrating a complicated 
computer system. The voice equipment allows the 
briefer to control the computer system without using 
a keyboard, or, as in the case of the IID System 
procedures, without requiring a second person to 
enter the commands. The commands and vocabulary used 
are standard since the same basic demonstration has 
been developed and used for all of the 
demonstrations. Although specific ship and tracks 
used in the demonstration may vary, they constitute 
only three or four words of the standard vocabulary. 
A demonstration of the IID System would not be 
complete without a full demonstration on the use of 
the track ball. This means that before the voice can 
be used as a viable tool for the briefings, the IID 
System hook capability would need to be fully 
implemented with the voice equipment. Furthermore, 
the capability to move the crosshairs over specific 
tracks or targets during the demonstration must be 
maintained. This would require a track ball 
capability close to the briefer, which implies a 
piece of hardware that is physically remote from the 
IID System console. At present, the feasibility and 
cost of developing such a remote capability are 
unknown. 
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CHAPTER 7. FUTURE AND CONCLUSIONS 
The basic purpose of this research was to 
investigate the feasibility of using voice 
recognition technology as an input alternative for 
the Integrated Information Display System. The 
research results indicate that the use of voice as a 
data entry and retrieval methodology is a very 
feasible alternative, but a fully integrated system 
must be developed before it can become a practical 
alternative. 
The capabilities of a voice system that would 
fulfill all of the task requirements associated with 
the IID System are not all currently available in one 
system. In order to meet the IID System needs, a 
vocabulary of at least 1000 words is required 
supported by a connected digit capability. The 
system would ideally be integrated into the IID 
terminal to allow use of the track ball. 
Until a system that meets these requirements is 
available, it appears that additional research is 
warranted in the use of the available voice equipment 
for the inexperienced user. The present equipment 
appears to be capable enough to be useful to a new 
IID System user. 
If the use of the voice technology is pursued 
for the purpose of reducing training time, a method 
of measurement must be developed to scientifically 





The following special characters are used to 
define the output strings in the vocabulary. 
@ stands for the Proceed Key 
] stands for the Tab Key 
WORD SUGGESTED PHRASE OUTPUT STRING 
1 Dead reckon AUTO DR 
2 Dead reckon avoid land AUTODR;LAND 
3 Hook please /<H>@ 
4 FFGs //CLASS=FFF@ 
5 Enter @ 
6 Cancel command CANCEL@ 
7 Confidence ellipse CEP 
8 On ;ON@REDRAW@ 
9 Off ;OFF@REDRAW@ 
10 Redraw REDRAW@ 
11 High resolution CHART;HIGH@REDRAW@ 
12 Low resolution CHART;LOW@REDRAW@ 
13 No map CHART;OFF@REDRAW@ 
14 Clear track CLEAR; CONFIRM 
15 Yes YES@ 
16 No NO@ 
17 Display track header D 
18 Retrieval number . , 
19 0 0 
20 1 1 
21 2 2 
22 3 3 
23 4 4 
24 5 5 
25 6 6 





















































Erase right screen 






POSIT date sensor 






POSIT full information 
Ports 















Stop the session 
Logof f the system 
Display switches 
Display time window 
Update permanent data 
Unit readiness data 
Update readiness location 



















































Short ship names 
Long ship names 
VNAME;4@ 
VNAME;26@ 
The remainder of the vocabulary words should be 
taken up by the names or identifiers of the ships that 
are used on a regular basis by the operator. These 
names are best input by the track name. For example, a 
track name is "/NCV71". What the operator would say is 
the name of the ship associated with that track name. 
All of the commands such as retrieve and display are 
set up in order that the track name entered immediately 
following the command will produce the desired commnad 
string. 
In addition the 14 command areas set up at 
CINCPACFLT were included, such as the Sea of Japan 
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